28           THE    GYROSCOPE    AND    ITS    APPLICATIONS

Suppose it is about midnight, when the axle will be tilted at an angle
of S to the horizon, and the observer tries to tilt the outer frame to
to the vertical.   (In all cases when the axle is inclined to
tta frame is tilted out of the vertical).  What will take
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place" From experiment 3 we should expect precession to occur, and
if the wheel is spinning anti-clockwise as viewed from E, this precession
will move the E end of the axle towards the north and will finally bring
it into the meridian. As in experiment 3, it is not necessary to start
with the axle pointing east and west, but the effects of precession are
more obvious when it is in this position than when it is pointing partly
towards the north and south.

Fig. 1.6.   Tilting the base of a model gyro illustrates the

effect of the earth's rotation.   The spinning axis maintains

the same direction during the tilting.

Imagine that the base of the gyroscope is the horizon and that it can
be tilted over from west to east, just as the earth rotates. If the axle is
pointing in the east-west direction and the base is tipped up so that its
east side is lower than its west side, we have a fairly good representation
of the rotation of the earth (Fig. 1.6). If this is done while the wheel
is spinning, it will be seen that the axle maintains the same direction and
that precession does not take place. The frame remains in the same
plane all the time and if we start with the axle horizontal this plane will
be vertical. Now imagine that there is some force which prevents the
middle frame from remaining in the same plane, and we will suppose
that this frame is made to coincide with the outer frame, which implies
that, regarding the base of the apparatus as the horizon, we propose
compelling the middle frame to maintain a position perpendicular to the
changing horizon of the earth all the time. What will take place in such -
circumstances? The answer can be given from another simple
experiment.

Experiment 4.   Place a thin piece of elastic around the middle and
outer frames so that the latter frame cannot depart far from the former